find that under similar conditions with mastitis streptococci there is only a lag of several hours and then rapid multiplication.
If these results can be confirmed they afford strong confirmation to my hypothesis, and suggest that in milk-spread scarlet fever we must also consider the possibility of an infected cow.
The epidemiological facts in relation to epidemics of angina are of considerable interest. In the twenty years' period 1890 to 1910 a number of such outbreaks, all milk-borne, were reported in Great Britain, and in 1911 [6] I gave a summary of eighteen such epidemics. A typical example was that at Colchester in 1905, when I was Medical Officer of Health of that town which I described in detail [7] .
There were over 600 cases, 96-6% of which were connected with the milk supplied by one distributor, and it was possible to trace the whole trouble to one of his five sources of supply, and to locate on that farm a cow suffering from mastitis due to streptococci, the milk from which had been added to the supply right up to the time of the outbreak. The exclusion of the milk from this animal caused the immediate cessation of the epidemic.
We have to note the curious fact that since about 1910 these miiilk-spread angina epidemics have apparently ceased in Great Britain or ceased to be recorded. When the extensive Hove outbreak occurred last winter, to the younger men it almost seemed like a new type of infection. The point is of interest because in U.S.A. no outbreaks were reported until 1911, and since that date a very large number are described or referred to in their literature. While most of the more extensive American outbreaks have been associated with an infective cow, human infection of the milk supply is given as the cause in a number of instances. Scamman [8] states that 87 milk-borne outbreaks of scarlet fever have been recorded in U.S.A. between 1893 and 1928, and forty-five milk-borne outbreaks of septic sore throat between 1908 and 1928. Of the sore throat outbreaks 55% were ascribed to a milk handler and 30% to a diseased cow and a milk handler.
I have not made any detailed investigation of foreign literature but have noted reports of milk-spread sore throat outbreaks occasionally. For example, Madsen [9] describes an outbreak at Kolding, in Jutland, in 1926 affecting some 2,400 persons the exact source of infection not being cleared up. Seelemann [10] , however, writing in 1929, mentioned that he was unacquainted with any mastitis milk-borne outbreaks in Germany.
Extensive work has been carried out to elucidate the bacteriology of bovine mastitis and the causation of these angina outbreaks. I will only refer to this aspect in so far as it affects the human problem.
Prior to my investigations for the Local Government Board in 1906-09 [11] , a few Continental workers had shown that streptococci were a common cause of bovine mastitis, but they were not differentiated to any extent and their possible relationship to human disease was not considered. The streptococci which I found to be the cause of 68% of my cases of bovine mastitis were nearly all of one type, which I called S. mastitidis. An interesting feature which I have not noted in subsequent work was the usual (in 84%) presence of this identical strain in quarters clinically perfectly sound and seldom subsequently involved. Its presence was associated with considerable cellular increase but the milk was unaltered to the naked eye.
My essential interest being in the human infection possibilities, many comparative experiments were carried out with this strain and with pathogenic human types.
Morphologically and culturally the differences were not clear-cut, while hamolytic tests were not employed. On the other hand there were definite differences of pathogenicity. The boviine type was non-pathogenic to mice and of low vir-ulence to laboratory animals generally, but it readily set up mastitis in goats when introduced into the teat canal without any injury to the mucosa. The human types were pathogenic to mice. Of fifteen strains of human origin, one from a healthy throat, six from sore throat sufferers (two scarlet fever, four tonsillitis) and four from other human diseases, thirteen failed to produce mastitis in goats, while two produced some degree of mastitis. The two latter were from cases of Ludwig's angina and acute erysipelas respectively. From my work I satisfied myself that Streptococcus mastitidis was not a cause of human disease, so much so that on two separate occasions I swabbed my own throat with massive doses of this streptococcus, isolated only a few days previously from cases of cow mastitis, without local or constitutional effect. The streptococcus could only be recovered with extreme difficulty from my throat, showing that this strain was in an alien habitat.
As mentioned, S. mastitidis was not invariable in bovine mastitis, and one case was due to a streptococcus of extremely high virulence to rodents and of quite different type.
I have ventured to recall these ancient experiments because I believe tlley go to the root of the matter and offer a satisfactory explanation of the striking fact that while bovine mastitis is extremely common, human outbreaks of angina associated with a cow, suffering from what appears to be ordinary bovine mastitis, are decidedly rare. In a paper read before this Section of Epidemiology [12] just over twenty years ago (February, 1911) , I said: "Briefly stated, I regard the bovine udder and teat lesions, as commonly met with, as of purely bovine origin and, as such, harmless to man. Occasionally, either as an invasion superadded upon the original bovine lesions or as a primary infection of the milk organs, there is a local infection with organisms of human origin. In such cases the conditions present may be decidedly prejudicial to men. In other words, the cow, in this class of infection, is only potentially pathogenic to man when it acts as an active or passive carrier of organisms of human origin." The work done since that date, mainlv in America, strongly supports this hypothesis, and I re-advance it here as the basic fact in the relationship of bovine streptococcal diseases to milk-borne human infections.
The first milk-borne sore throat epidemic in U.S.A. was reported by Winslow [131, in Eastern Massachusetts, in 1911 , but without bacteriological investigations. The Chicago outbreak in December, 1911 , to January, 1912 , which affected over 10,000 persons was carefully studied bacteriologically by Davis [141, who emphasized the point that in these human outbreaks haemolytic stroptococci were responsible, differing from the type associated with bovine mastitis. This point was also stressed by Theobald Smith and Brown [151. Davis and Capps [16] showed experimentally that hLemolytic streptococci of human origin can cause mastitis in cows when introduced into the udder in large numbers by catheter. When smeared on the surface of the teats without injury the results were negative but mastitis resulted when the teats were slightly abraded. The American workers have designated the type of streptococcus associated with these human epidemics as Streptococcus epidenmicus and have gradually built up a series of refined tests, which they claim are adequate to distinguish this type from S. mastitidis and from other streptococci. The valuable work of F. S. Jones, set out in numerous papers, merits special mention, while the work of Brown and Orcutt [171 in connection with an outbreak of sore throat in Boston, in 1917, is also of interest, as they claim to have been able to identify the infective strain both from the mastitis fluid and from the sore throats of the sufferers. Recently Frost, Gumm and Hadley [18] have isolated S. epidemilcus from seventeen individual cows in all, and while two were associated with epidemics of human sore throat, no human infections were traced from the other milk supplies. In eight cases the milk was normal,. in nine abnormal.
In a later paper Hadley, Frost, Gumm and Welsh [19] give particulars of another cow so infected and associated with sore throat cases, and of five other cows exereting S. epidemicus but with no clinical cases.
Summing up the epidemiological side of the subject, there is abundant evidence that milk can serve as a vehicle for two kinds of streptococcal infection-scarlet Proceedings of the Ro,yai Society of Medicine 114 fever and angina. Only particular types of streptococei are involved in this infection and they may gain access to the milk from either human or bovine sources. There is considerable evidence that the cow only serves as an infective agent when the streptococci are initially of human origin implanted on the cow's teats or introduced into the udder. Our knowledge is inadequate as to the conditions under which this occurs, but there is evidence that ulcerations or other slight lesions are factors facilitating infection. At present we are unable clinically to indicate whether a case of bovine mastitis is barmless to man or is a potential source of human infection, but bacteriological examinations are probably adequate to distinguish. The facts, however, show that the type infective to man is of great rarity.
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Dr. Savage has referred to the past incidence of these outbreaks in Great Britain and the United States. Although such outbreaks are not common, a good many have been recorded. One noteworthy feature in connection with them in contrast with epidemics of milk-borne typhoid is the relatively large number of persons attacked. THE As has been pointed out, in many outbreaks suspicion has pointed to the cow as the source of infection. For this reason it is necessary to speak of those extremely prevalent forms of mastitis which are caused by streptococci.
Mastitis may be caused by hemolytic or non-haemolytic streptococci, but for the present there need only be considered the variety referred to by J. H. Brown (1919) as " beta-hiemolytic." With most of the strains of this variety, which can be cultivated from milk, the area of haemolysis about deep colonies in ox blood-agar, though distinct is narrow, and when growing in 15% serum broth the strains usually produce little or no demonstrable hoemolysin. I would refer to three characters which are common to the great majority of udder haemolytic strains, characters which at the same time serve to distinguish them from S. pyogenes from human sources. The first is their lack of pathogenicity for laboratory animals, such as mice and rabbits, and the accepted fact that they are not dangerous to man. The second character is that when grown in 1% lactose broth for five days relatively large amounts of acid are produced, so that the final pH comes to rest at 4 * 4 to 4 * 8.
The third character is the ability of udder streptococci to hydrolyze sodium hippurate to glycocoll and benzoic acid. On the other hand, S., pyogenes from human sources is often highly pathogenic for small laboratory animals; strains as a rule do not send the pH of lactose broth below pH 5 0, and often not below pH 5 2 to 5 6, and they do not split sodium hippurate. These two tests have been widely used in the United States, and we have examined a considerable number of haemolytic udder strains and strains of S. pyogenes from man by these two tests and are impressed by their reliability for differential purposes.
Up to the present we have met with thirteen cases of mastitis, from the udder secretion of which we have isolated non-encapsulated hamolytic streptococci with characters different from those ordinarily found. In at least seven of the cases these streptococci appear to have been the cause of the mastitis. These strains were exceptional in producing relatively large amounts of haemolysin and in their high pathogenicity for mice and rabbits. None of them depressed the pH of lactose broth below 5 0, or attacked sodium hippurate. In all these respects they resembled streptococci from human sources far more closely than typical udder streptococci. Serological observations pointing to the same conclusion will be mentioned by a subsequent speaker. Four of these strains, including one which produced small amounts of toxin, were examined on our behalf by Dr. F. Griffith, who found them to be indistinguishable from S. pyoqenes of human origin, thoughi not identical with any of the types at present in his possession.
The most reasonable explanation is that in these cases the cow's udder was infected with streptococcl from a human source, no doubt from the milker. This explanation, however, cannot be accepted offhand, largely because inquiry failed to elicit information as to definite human disease associated with cases. Since these thirteen cases occurred in a series of fifty-two proved to be associated with hammolytic streptococci, it would seem that infection of the udder with streptococci possessing the special characters referred to is less rare than has been supposed hitherto. It is to be emphasized that these cases were unselected in any way except that they were of sufficient severity to require veterinary attendance. Each of the thirteen strains was from a different cow and all the cows, except four, were on different farms and in different districts. So far as has been gathered, all the cows were hand-milked.' THE PART PLAYED BY THE COW IN MILK-BORNE STREPTOCOCCUS EPIDEMICS. The hypothesis put forward by Savage (1911) was strongly suggestive, and the investigations of Jones and Little (1928) and others in America may be held to have proved tbat the cow has played a major part in some epidemics. The important question at the moment is whether the proportion of outbreaks in which the cow is involved is large or small. A common opinion seems to be that this proportion is small. On the other hand, there are strong reasons why in definitely milk-borne outbreaks the extent of the danger from the bovine source should not be underestimated. The reasons may be stated briefly as follows. The magnitude of many of the outbreaks, in which hundreds or even thousands of people are affected, and their continuous nature make it difficult to believe in direct contamination from a human source, but point to heavy and continuous contamination of the milk supply, such as could only arise from growth of pathogenic streptococci within the udder. In some outbreaks exclusion of the suspected cow has promptly stopped the outbreak. The fact that the cow has been proved to be the immediate source of infection in some outbreaks increases the probability that she may be the immediate source in outbreaks with a similar epidemiological history. This point of view is also in conformity with the following experimental observations:
(1) In cows found to be harbouring in the udder streptococci of human origin, the number of these organisms in the milk often reaches one or two hundred millions per c.c., so that the milk from one cow would be sufficient to contaminate heavily large quantities of it. On the other hand, there is evidence (Davis, 1914) that in 1 Sinlce this meeting a detailed account of these observations has been published in the Journal of Conr,varative Pathology a ad Ther-apeutics, 1931, xliv, 114-125. milk kept at temperatures up to 20°C. only a very slight increase in the numbers of hmemolytic streptococci takes place during the first forty-eight hours.
(2) With such cows the excretion of streptococci in the milk may continue for weeks or months.
(3) In the earlier stages of infection there may be no obvious alteration in the milk and no clinical mastitis. The contaminated milk would therefore be added to the milk pail.
(4) Streptococci from human sources have been proved to be capable of producing mastitis when small numbers are introduced into the cow's udder by the teat canal, or when discharge containing them is smeared upon an abraded surface of the teat close to the meatus.
If then the importance of the cow in these epidemics is admitted, why do not outbreaks occur more frequently ? I would suggest that their rarity may not be due solely to the fact that most udder streptococci are of the bovine type, but in part to the fact that human haimolytic streptococci, which are perhaps not infrequently implanted in the udder, are of a type, or in a phase, which is relatively harmless to man. There is further evidence that, when streptococei present in the udder are of a type recognized to be harmful to man, they do not always cause epidemics. Why, again, do these epidemics, with one exception, appear to have ceased in this country about 1910 ? Can any light be thrown on these points by considering the past incidence of scarlet fever and angina in rural districts in this country'?
In conclusion, I would point to the need for further research on this subject, and particularly in connection with the part played by the cow. In this work medical and veterinary collaboration would be very desirable. Epid., 74).
Lieut.-Colonel E. Wilkinson: With regard to the Hove epidemic Dr. Minett has said that he failed to find" human " streptococci in the milk of the cows because he was too late. As the disease was not notifiable, some time elapsed before the cases were brought to the notice of any health authority, and it was thus that no bacteriological examination of the milk of the cows on the farm was undertaken until some time after the outbreak had ceased. The investigations of Capp and Davis in America show that when "human " streptococci are (applied to abrasions on the teats) injected into the milk channels of the cow their proliferation is enormous and lasts several weeks. In fact, the American workers say that the streptococci last in the milk for about the same time as a human epidemic of tonsillitis.
The history of the Hove epidemic is as follows: During the latter part of November and most of December, 1929, a series of cases of tonsillitis occurred, several of which proved fatal. Altogether there were more than a thousand cases, and over sixty deaths. It was not till mid-December that it was noted that nearly all the patients were customers of one particular dairy, and towards the end of the month the Medical Officer of Health examined samples of all the various milks from the farms which supplied this dairy and found one sample crowded with streptococci. The examination was only microscopical, not cultural. It is curious that although streptococci of bovine type are common in milk, yet the only milk in which streptococci were found in large numbers was that from one farm. Investigations at this farm showed that cases of tonsillitis had been occurring there at the same time as at Hove. Moreover, haimolytic streptococci of similar type to that obtained from the Hove patients were recovered from certain of the patients at the farm. Naturally, search was made for this organism in the milk of the cows at the farm, but without success. It was, however, important to note that although no cow was found at the time of the investigation to be excreting "human" streptococci, yet the condition of some of the cows at the farm was such that had streptococci from a human source been introduced, they would have had ample opportunity of proliferation.
Davis and Capp showed that uninjured udders and teats of cows could be smeared with cultures of "human" streptococci and infective swabs from the human throat and no infection would follow, yet if there were an abrasion on the teast mastitis would ensue, and though mild and causing little in the way of symptoms in the cow would result in an enormous proliferation of the "human " streptococci in the milk. It was probably because of such great proliferation of these "human" organisms that the Medical Officer of Health, of Hove, was able to find them only in the sample of milk from this farm, among the many samples from other farms he examined at the dairy. In this case the illnesses at the farm and the Hove epidemic occurred at the same time. It was not as if there had been a prior illlness at the farm which had resulted in an outbreak in the town, but the patients at the farm and in the town were ill almost at the same time and would thus appear to have been infected simultaneously. The question thus arises: Where did the infection come from? There was reason to believe that it was introduced from outside this country, but the information was not sufficiently definite to allow positive assertion. It was, however, a fact that an employee of the farm visited daily a house where, just previously, there had been illness of the same type, and he may have conveyed the organism lo the cows under his charge, many of which were suffering from mastitis at the time. The sequence of events seems to have been as follows: First the occurrence of a case of tonsillitis in a house visited daily by an employee of a farm, then the transference of infection by this employee from the house to one or more cows at the farm, and finally the spread of infection both at the farm and in the town through the milk of these cows, which was the only thing exclusively common to both. Mr. A. W. Stableforth: I am confining my remarks to the possibility of distinguishing between streptococci of human and bovine origin by serologic methods. During the last two years I have been studying the streptococci which we have isolated at the Research Institute in Animal Pathology at Camden Town. I have examined 140 strains from the bovine udder and, more recently, have compared these with about fifty strains of human origin. The human strains have been collected from various sources, but more than half have come to me through the kindness of Dr. F. Griffith. His strains are of great value, because they are of distinct serological types. I have also examined two strains of the type commonly associated with epidemic sore throat in the U.S.A., and the two scarlatina strains isolated from cows by Jones.
The methods included a precipitin technique using an extract made with hot N/20 hydrochloric acid, and a rapid agglutination technique. The results were parallel. Sera were prepared in rabbits and goats, and made specific for one type of antigen by preliminary absorption with selected heterologous strains. Direct results were checked by specific absorption with graded amounts of streptococci.
Results.-Ninety-four of the bovine strains were non-heamolytic and of these I will only say that sixty-one were classified into three distinct types, whilst the remaining thirty-three, in nearly all cases mannite fermenters formed a more mixed collection. None of these non-heemolytics showed any similarity to human hemolytic streptococci.
Forty-six bovine strains were hmolytic, and of these twenty-five were similar serologically, and like the type 1 non-hiemolytics. Five other hiemolytics gave two more types.
The remaining strains have been already referred to by Dr. Minett. They were notable for the width of the heemolyzed zone produced on or in blood-agar, and for a marked degree of lytic action on red cells in suspension. These strains were serologically distinct from the other bovine strains, giving no group-reaction with either haemolytics or non-hoemolyties Two str',ins were peculiar, but thel remaining fourteen showed evidence of common group antigens, and, as far as my results at present indicate, are of three specific types. Some of these strains show a group likeness to certain human strains, but none of them have given a specific cross reaction. They have been tested with sera prepared from six of the most common human types and, vice versa, sera prepared from three representatives of this markedly haTmolytic bovine group have been used to test suspensions -or extracts of the various types of human strains.
Summarizing: It is clear that most of the strains isolated from the bovine udder are distinct from S. pyogenes, but that there often exist in the bovine udder members of a group of markedly ha3molytic streptococci, unlike the ordinary bovine types but with a group likeness to certain types of human S. pyogenes. So far, however, no specific likeness has been found.
Professor G. S. Wilson said that the cows affected with disease in the Hendon outbreak were said to have bad ulcers on their teats. Subsequently disease broke out in Wiltshire, and cases of scarlet fever followed. It was highly probable that streptococci from the throats of human carriers on the farm were implanted on the ulcer on the teat. There was a striking example in a public health laboratory examination, in which cases of diphtheria were traced to a certain milk supply. The cows on the farm were examined, and one cow was found to have an ulcer on the teat. Cultures from the ulcer yielded virulent diphtheria bacilli on two occasions, and it was a fairly clear instance of a pathogenic organism which did not usually cause mastitis, yet able to proliferate on a local lesion of the cow's teat. He wondered whether the infrequency of Hendon cow disease to-day had any relation to the comparative absence of milk epidemics in this country since 1911. He himself had seen no reference to the Hendon cow disease during the last twenty years, and if, as seemed clear, in this country at any rate, milk-borne epidemics or outbreaks of septic sore throat and scarlet fever were not now common, it might be that some condition in the cow was necessary to enable the successful implantation of the organisms of scarlet fever and septic sore thoat to occur.
Mr. Sidney Villar said that he was conversant with the Hendon outbreak, as he had been called in and seen the affected cows, and he was able to support Dr. Savage's suggestion that the cow was a passive carrier.
The point he wished to make was that the Hendon cows did not suffer from mastitis as ordinarily understood: they were affected with a condition usually known as cow-pox, though it was not true vaccinia. It was a disease characterized by the formation of vesicles on the teat. These vesicles were broken down in the process of milking, and a continuance of the milking caused severe ulceration. There were about seventy cows on the premises at his visit, and about fifty of them had sore teats.
Though it did not come out in the inquiry it was known in the neighbourlhood that one of the milkmen engaged on the farm lived in a house where a girl had been suffering from scarlet fever, a disease wlhich he believed was in those days not notifiable.
This disease of the teats still existed in cows, and he had seen it many times since. Certainly farm hands did not recognize how rapidly it was spread; usually the animals first showing symptoms were newly bought cows, and he had frequently advised owners to isolate these for a time and to use lysol or other disinfectants.
He had known eruptions on cows' teats associated with septic sore throats in the consumers of milk on two occasions; not many persons were affected because the milk was not sold in either case but was used mostly in the owners' households.
In an outbreak of so-called" cow-pox" occurring at Willesden Dr. Dean had isolated, from a sore on the teat, the diphtheria bacillus. It was found that diphtheria had first occurred in the child of a gardener who worked on the premises and was concerned with the cows. In the owner's household there occurred a number of cases of sore throat.
Another outbreak with which he was associated and whose origin was at first ascribed to animals on the farm was one of typhoid. In this outbreak the dairy utensils had been cleansed with water from a surface well on the premises. It was in the haymaking season when a number of imported people had been employed, and there is no doubt that the water in the surface well was contaminated with facal material. In that outbreak there were, he thought, sixteen human deaths.
He did not think the occurrence of streptococcic mastitis could be very dangerous as so many cows were affected with it, and one heard of but few cases of illness among the consumers. It was the custom to discard milk which came from the infected quarter aind to use that which was obtained from the remaining threequarters of the udder if its appearance was satisfactory; many gallons of milk from such cows must be consumed every day.
Lt.-Colonel Wilkinson, in reply to a question, said he had recently bad to deal with an outbreak of scarlet fever associated with tonsillitis, and the contrast between that and the other outbreak was interesting. The recent outbreak was limited to one dairy, but the two farms from which its milk came were free from suspicion. In contrast with the other this was a small epidemic, and most of the cases, occurred among the customners supplied by one of three roundsmen who, although he denied any indisposition, except a "rough throat," was found to be desquamating shortly after the outbreak ceased, when hvemolytic streptococci were recovered from his throat. Similar haemolytic streptococci were recovered from scarlet-fever patients and from patients who had suffered from tonsillitis-and also from certain persons wbo had no symptoms of either. One of these last was the proprietor of the dairy. The former widespread epidemic was probably the result of infection of the udder of one or more cows with " human" streptococci, while in recent small outbreak these organisms were probably introduced into the milk daily by a milkman harbouring them in his throat. Professor Wooldridge (Chairman) said that in Mr. Villar the profession had probably the sole surviving contact with the historic outbreak at Hendon, and thie history he had given corresponded closely with that which had beeti given to him (the speaker) by others who had been in contact with that epidemic. The informants were definitely of the opinion that the disease from which the cattle were sutlering -an eruptive condition of the uddervas not associated with the outbreak of scarlet-fever among the consumers of the milk. The history of that outbreak was precisely similar to the outbreak mentioned by Dr. Wilson, i.e., as to one tihe cowmen visiting a household where there had been scarlet-fever just previously. The cowman had probably implanted the infective material on to the cows in question. As had been said, there were no symptoms of mastitis in thle cows, which were probably passive carriers, but the teat sores were probably the inedia of transfer. This teat condition was common and was a form of impetigo, especially frequent soon after calving.
He had himself once afforded an uniwitting proof of the non-infectivity of milk with a high content of Streptococcus mastitidis. In 1904, whenl he was in Ireland, a cow in the college, used tor demonstration purposes, supplied milk whlich iiwas regularly drunk by himself, three other adults and four children. On one occasion he thought he detected a salty flavour in the milk and made a microscopical examination of it. He found it to be teeming with chains of streptococci. Clinically there was nothing wrong with the cow. None of the eight persons who had been drinking that milk had sore throat or any other symptom of illness.
Dr. Savage (in reply) said it was a matter of gratification to him that his views, advanced in 1911-at that date new and received with considerable scepticism-(e.g., as to a cow carrying the disease in a local way) were now accepted as a recognized part of preventive medicine.
Dr. Minett seemed to think the present rarity of outbreaks might be partly due to the fact that the human streptococcus was in a stage which was less harmful to man. Professor Wilson thought it was because the cow was not now so liable to be a carrier. He himself believed that it might be in part a matter of dosage. In the Colchester outbreak, although he was single-handed, he had worked out the incidence of cases on the different milk rounds. The milk distributor obtained his supplies from five different farms. The infection was localized to the milk from one particular farm, and he (Dr. Savage) found that when the milk had reached a certain dilution there were no cases.
Dr. Minett, in reply to a point put by Professor Wilson, said that teat ulceration arising during the course of true cowpox infection appeared to be rare nowadays, There was no reason, however, for believing that ordinary injuries of the teats e.g., chapped or sore teats, were less common now than formerly. He would rather suppose that the apparent absence of milk-borne streptococcus epidemics at the present time was due to a lower incidence of human infection with the streptococci in question.
